Abstract. The aim of the present study was to determine the effect of the long non-coding RNA (lncRNA) bladder cancer-associated transcript 1 (BLACAT1) in chemoresistance of non-small cell lung cancer (NSCLC) cells. Expression of lncRNA BLACAT1, microRNA (miR)-17, autophagy-related protein 7 (ATG7), multidrug-resistance protein 1 (MRP1), and the autophagy-associated proteins light chain 3 (LC3)-II/LC3-I and Beclin 1 were detected using the reverse transcription-quantitative polymerase chain reaction and western blot analysis. Cell viability was determined using an MTT assay. The interaction between BLACAT1 and miR-17 was determined using RNA immunoprecipitation and RNA pull-down assays. A cisplatin (DDP)-resistant NSCLC cell A549/DDP xenograft model in nude mice was established to investigate the effect of BLACAT1 on the chemoresistance of NSCLC cells. Compared with in DDP-sensitive NSCLC cells, expression of BLACAT1, ATG7, MRP1, LC3-II/LC3-I and Beclin 1 was significantly upregulated in DDP-resistant NSCLC cells, whereas miR-17 was downregulated in DDP-resistant NSCLC cells. Short interfering RNA against BLACAT1 decreased the viability of DDP-resistant NSCLC cells. In addition, BLACAT1 interacted with miR-17, and negatively regulated miR-17. BLACAT1 promoted ATG7 expression through miR-17, and facilitated autophagy and promoted chemoresistance of NSCLC cells through miR-17/ATG7. Finally, in vivo experiments indicated that inhibition of BLACAT1 ameliorated the chemoresistance of NSCLC. BLACAT1 was upregulated in DDP-resistant NSCLC cells, and promoted autophagy and chemoresistance of NSCLC cells through the miR-17/ATG7 signaling pathway.
Introduction
Non-small cell lung cancer (NSCLC) remains the leading cause of mortality from cancer, and surgery combined with chemotherapy has increased the long-term survival rate of patients with NSCLC (1). Chemotherapy is effective by triggering the death of tumor cells, but the occurrence of drug resistance can limit its efficacy (2). Therefore, seeking a therapeutic approach for overcoming drug resistance is vital for the treatment of NSCLC. Autophagy is a process of self-eating in cells, and can remove toxic substances in cancer cells and is involved in cellular degradation to maintain homeostasis (3) . Studies have revealed that the ability of autophagy to maintain homeostasis in cells has led to chemoresistance in a number of types of cancer, including osteosarcoma, bladder cancer and gastric cancer (4) (5) (6) . Therefore, autophagy may be a novel target for overcoming drug resistance.
Autophagy-related protein 7 (ATG7) is an E1-like enzyme and consists of the N-terminal domain and the C-terminal domain (7, 8) . It can activate autophagy-essential ubiquitin-like proteins ATG8 and ATG12, thus serving crucial functions in autophagy (8, 9) . It has been identified that ATG7-induced autophagy enhances the production of neural crest cells by modifying the cell cycle (10) . In addition, studies have indicated that ATG7-dependent autophagy modulates the progression of a number of types of cancer (11) (12) (13) . ATG7 may be an important molecular target in the study of chemoresistance of cancer through the involvement in different signaling pathways (14, 15) . Sun et al (16) identified that the long non-coding RNA (lncRNA) X-inactive specific transcript knockdown decreased chemoresistance of NSCLC cells by inhibiting autophagy, and ATG7 overexpression enhanced the chemoresistance of A549/DDP cells, which suggested that LncRNA BLACAT1 is involved in chemoresistance of non-small cell lung cancer cells by regulating autophagy ATG7 enhanced chemoresistance of NSCLC cells to cisplatin (DDP) by promoting autophagy.
MicroRNAs (miRNAs/miR) are a type of small non-coding RNAs that regulate gene expression at the post-transcriptional level by binding to the 3'-untranslated region in a variety of biological and pathological processes (17) . It has been identified that miRNAs serve a vital function in regulating chemoresistance of NSCLC cells (18, 19) . Zhao et al (20) identified that miR-17 was downregulated in A549/DDP cells compared with in A549 cells, and decreased miR-17 expression maintained cisplatin resistance in NSCLC. Comincini et al (21) identified that ATG7 was a potential target of miR-17, and miR-17 was able to negatively regulate ATG7, thus improving the sensitivity to temozolomide in human glioblastoma cells. Therefore, miR-17/ATG7 may be involved in the regulation of chemoresistance of NSCLC cells.
LncRNAs are a class of non-coding RNAs of >200 nucleotides. Recently, it has been revealed that several lncRNAs regulate chemoresistance of NSCLC cells through different pathways (22, 23) . Ye et al (24) identified that, compared with adjacent normal tissues, the lncRNA bladder cancer-associated transcript 1 (BLACAT1) was upregulated in NSCLC tissues, and inhibition of BLACAT1 suppressed NSCLC cell proliferation, migration and invasion (24) . Furthermore, BLACAT1 was able to promote oxaliplatin resistance of gastric cancer via the miR-361/ATP-binding cassette transporter B1 pathway (25) . Therefore, we hypothesized that lncRNA BLACAT1 may serve a function in promoting the chemoresistance of NSCLC cells. The bioinformatics software LncBase (version 2) was used to predict the binding sites between BLACAT1 and miR-17. Therefore, we hypothesized that BLACAT1 promoted autophagy through miR-17/ATG7 to enhance the chemoresistance of NSCLC cells.
In the present study, it was identified that BLACAT1 was upregulated in cisplatin (DDP)-resistant NSCLC cells, and confirmed the interaction of lncRNA BLACAT1 and miR-17. In addition, lncRNA BLACAT1 facilitated autophagy through the miR-17/ATG7 signaling pathway, thus promoting chemoresistance of NSCLC cells.
Materials and methods
Cell culture and transfection. DDP-sensitive cell lines (A549 and H1299) and DDP-resistant cell lines (A549/DDP and H1299/DDP) were purchased from the Cell Bank of the Chinese Academy of Sciences (Shanghai, China). All cell lines were cultured in RPMI-1640 medium (Gibco; Thermo Fisher Scientific, Inc., Waltham, MA, USA) supplemented with 10% fetal bovine serum (Gibco; Thermo Fisher Scientific, Inc.), 2 µmol/l L-glutamine, 100 U/ml penicillin and 100 µg/ml streptomycin at 37˚C under humidified conditions containing 5% CO 2 . In order to maintain DDP resistance of A549/DDP and H1299/DDP cells, cells were cultured with 5 µg/ml DDP.
For BLACAT1 knockdown, short interfering RNA targeting BLACAT1 (si-BLACAT1, 5'-CCAGTGCATGGT CCTTGACTTT-3') was synthesized by Shanghai GeneChem Co., Ltd. (Shanghai, China). pcDNA-BLACAT1 was constructed by inserting BLACAT1 cDNA into pcDNA3.1 (Invitrogen; Thermo Fisher Scientific, Inc.). miR-17 mimic (5'-CAAAGUGCUUACAGUGCAGGUAG-3'), miR-17 inhibitor (5'-GUUUCACGAAUGUCACGUCCAUC-3') and scrambled miRNA control were synthesized by Shanghai GeneChem Co., Ltd. Cells were seeded at 6x10 3 cells/well in a 6-well plate and cultured until reaching 50% confluence, prior to transfection with 70 nmol pcDNA-BLACAT1, si-BLACAT1, miR-17 mimic, miR-17 inhibitor or negative control vectors using Lipofectamine ® 2000 transfection reagent (Invitrogen; Thermo Fisher Scientific, Inc.), according to the manufacturer's protocol. Following transfection, the autophagy inhibitor 3-methyladenine (3-MA; 1 mM) was used to treat A549 cells for 2 h. The autophagy agonist rapamycin (100 nM) was used to treat A549/DDP cells for 4 h.
Reverse transcription-quantitative polymerase chain reaction (RT-qPCR).
Total RNA was extracted from A549, H1299, A549/DDP and H1299/DDP cells using TRIzol ® reagent (Invitrogen; Thermo Fisher Scientific, Inc.). A High Capacity cDNA Reverse Transcription kit (Applied Biosystems; Thermo Fisher Scientific, Inc.) was used for cDNA synthesis, according to the manufacturer's protocol. A SuperScript™ III Platinum™ SYBR™ Green One-Step qPCR kit (Invitrogen; Thermo Fisher Scientific, Inc.) was used, according to the manufacturer's protocol, to determine BLACAT1 and miR-17 expression. RT-qPCR was conducted for 35 cycles of a denaturing phase at 94˚C for 1 min, primer annealing at 60˚C for 1.5 min, and an extension at 72˚C for 2 min in a QuantStudio 3 Real-Time PCR System (Applied Biosystems; Thermo Fisher Scientific, Inc.). Primers were provided as follows: BLACAT1, 5'-GAC AAAGCACAAGCGAAACAAG-3' (forward) and 5'-GGA CATCTGATAGCCTGGTGAC-3' (reverse); GAPDH, 5'-TGC ACCACCAACTGCTTAGC-3' (forward) and 5'-GGCATG GACTGTGGTCATGAG-3' (reverse); miR-17, 5'-CAGTAA AGGTAAGGAGAGCTCAATCTG-3' (forward) and 5'-CAT ACAACCACTAAGCTAAAGAATAATCTGA-3' (reverse); U6, 5'-CTCGCTTCGGCAGCACA-3' (forward) and 5'-AAC GCTTCACGAATTTGCGT-3' (reverse). The relative expression of BLACAT1 and miR-17 was analyzed using the 2 -ΔΔCq method (26) .
Xenograft model in nude mice. Male nude mice (BALB/c nu/nu; 5-week-old; 16-20 g) were purchased from the laboratory animal center of Zhengzhou University (Zhengzhou, China), and were housed in 12-h light/12-h dark sterile conditions (26-28˚C, relative humidity 40-60%) with no limitation to water and food. Lenti-si-control or lenti-si-BLACAT1 was synthesized by Shanghai GeneChem Co., Ltd. and transfected into A549/DDP cells. A 100 µl volume of PBS containing 1x10 7 A549/DDP cells was subcutaneously injected into the nude mice (7 mice in each group). Tumor growth was determined using a caliper every 7 days. Mice were sacrificed at 28 days after inoculation, and tumor tissues were collected. The animal experiment was approved by the Ethics Committee of The First Affiliated Hospital of Zhengzhou University.
Western blotting. Cells and tumors were collected and lysed in radioimmunoprecipitation assay buffer (Beyotime Institute of Biotechnology, Haimen, China). The concentration of proteins was determined using a Bicinchoninic Acid Protein assay kit (Beyotime Institute of Biotechnology). Equal amounts (25 g) of protein of each sample were separated by SDS-PAGE (12% gel) and transferred onto a polyvinylidene difluoride membrane (Invitrogen; Thermo Fisher Scientific, Inc.). The membrane was incubated with primary antibodies against ATG7 (1:10,000; cat. no. ab133528; Abcam, Cambridge, MA, USA), multidrug-resistance protein 1 (MRP1; 1:50; cat. no. ab32574; Abcam), light chain 3 (LC3; 1:3,000; cat. no. ab51520; Abcam), Beclin 1 (1:2,000; cat. no. ab207612; Abcam) and β-actin (1:1,000; cat. no. ab8266; Abcam), and horseradish peroxidase-conjugated secondary antibody [goat anti-rabbit immunoglobulin G (IgG); 1:2,000; cat. no. ab97051; Abcam]. Blots were visualized using a ChemiDoc™ MP Imaging system (Bio-Rad Laboratories, Inc., Hercules, CA, USA).
MTT assay. A549 or H1299 cells (6x10 4 cells/ml) were seeded on a 96-well plate and incubated with various concentrations of DDP (0, 1, 2, 4 and 8 µg/ml). A549/DDP or H1299/DDP cells (6x10 4 cells/ml) were incubated with various concentrations of DDP (0, 4, 8, 16 and 32 µg/ml). Following incubation at 37˚C for 24 h, MTT solution (20 µl, 5 mg/ml) was added to each well in the dark prior to further incubation at 37˚C for 4 h. Cells were lysed using dimethylsulfoxide (150 µl/well), and the reduction of MTT was quantified by determining the absorbance at 540 nm against a reference wavelength of 630 nm using a plate reader (Bio-Rad Laboratories, Inc.).
RNA immunoprecipitation (RIP).
The bioinformatics software LncBase (version 2; diana.imis.athena-innovation. gr/DianaTools/index.php) was used to predict the binding sites between BLACAT1 and miR-17. A RIP assay was performed using a Magna RIP™ RNA-Binding Protein Immunoprecipitation kit (EMD Millipore, Billerica, MA, USA). A549 cell lysate was prepared from 1.5x10 7 cells using 100 µl RIP lysis buffer supplemented with 0.25 µl RNase inhibitor and 0.5 µl protease inhibitor. The cell lysate was centrifuged at 513 x g for 15 min at 4˚C, and the supernatant was incubated with RIP buffer containing Protein A/G-Sepharose beads conjugated with anti-Argonaute 2 (AGO2) antibody (1:5,000; cat. no. 03-110; EMD Millipore) or negative control IgG (1:5,000; cat. no. 12-371; EMD Millipore). RNA-bound protein complex was obtained, and RT-qPCR was used to detect lncRNA BLACAT1 and miR-17 in the precipitates, as aforementioned.
RNA pull-down. The biotin-labeled lncRNA BLACAT1 was transcribed with the Biotin RNA Labeling mixture (Roche Diagnostics, Basel, Switzerland) and T7 RNA polymerase (Roche Diagnostics). A549 cell extract was prepared from 1.5x10 7 cells in RIP buffer, then mixed with biotin-labeled lncRNA BLACAT1 at 4˚C for 1 h. Beads were added prior to incubation at room temperature for 1 h. Western blotting was used to detect AGO2 in the BLACAT1 pull-down complex, and RT-qPCR was used to detect miR-17 in the precipitates, as aforementioned.
Statistical analysis.
All experiments were performed in triplicate. All data are expressed as the mean ± standard deviation and analyzed using SPSS software (version 17.0; SPSS, Inc., Chicago, IL, USA). The differences between groups were assessed by Student's t-test or one-way analysis of variance. P<0.05 was considered to indicate a statistically significant difference.
Results
LncRNA BLACAT1 is upregulated in DDP-resistant NSCLC cells. To determine the expression of BLACAT1, miR-17 and ATG7 in NSCLC cells, RT-qPCR and western blot analysis were performed. As presented in Fig. 1A , lncRNA BLACAT1 was upregulated and miR-17 was downregulated in DDP-resistant cell lines (A549/DDP and H1299/DDP) compared with in the DDP-sensitive cell lines (A549 and H1299). Protein levels of ATG7 and MRP1 were upregulated in A549/DDP and H1299/DDP cell lines compared with in A549 and H1299 cell lines (Fig. 1B) . The levels of the autophagy-associated proteins LC3-II/LC3-I and Beclin 1 were investigated further, and it was identified that the LC3-II/LC3-I ratio and Beclin 1 level were increased in A549/DDP and H1299/DDP cell lines (Fig. 1C) .
lncRNA BLACAT1 is involved in the viability of DDP-resistant NSCLC cells.
To investigate the function of BLACAT1 in the viability of NSCLC cells, pcDNA-BLACAT1 and si-BLACAT1 were used for BLACAT1 overexpression and BLACAT1 inhibition, respectively. A549 and H1299 cells were transfected with pcDNA or pcDNA-BLACAT1, and treated with DDP (0, 1, 2, 4 and 8 g/ml) for 24 h. A549/DDP and H1299/DDP cells were transfected with si-control or si-BLACAT1 and treated with DDP (0, 4, 8, 16 and 32 µg/ml) for 24 h. It was observed that cell viability of A549 and H1299 cells was significantly increased in the pcDNA-BLACAT1 group compared with in the pcDNA group (Fig. 2A) . The viability of A549/DDP and H1299/DDP cells was significantly decreased in the si-BLACAT1 group compared with in the si-control group (Fig. 2B) .
Interaction between lncRNA BLACAT1 and miR-17. According to the bioinformatic software LncBase, there were binding sites between BLACAT1 and miR-17 (Fig. 3A) . On the basis of the opposing expression of BLACAT1 and miR-17 in NSCLC cells in Fig. 1 , we hypothesized that BLACAT1 may directly inhibit miR-17. The RIP assay identified that BLACAT1 and miR-17 were relatively enriched in AGO2 compared with IgG (Fig. 3B) . The RNA pull-down detected AGO in the BLACAT1 pull-down complex (Fig. 3C) , and miR-17 was identified to be accumulated in the BLACAT1 pull-down complex, compared with only a slight increase in NC (Fig. 3D) . These results indicated that BLACAT1 interacted with miR-17, and could negatively regulate miR-17.
BLACAT1 promotes ATG7 expression through miR-17.
A previous study identified that ATG7 was a potential target of miR-17, and miR-17 could negatively regulate ATG7 in human glioblastoma cells (21) . On the basis of the consistent expression of BLACAT1 and ATG7, we hypothesized that BLACAT1 could positively regulate ATG7 expression through miR-17. As presented in Fig. 4A . miR-17 expression in A549 cells was significantly decreased following BLACAT1 overexpression, and miR-17 mimic eliminated the inhibitory effect of BLACAT1 overexpression. The ATG7 protein level in A549 cells was upregulated following BLACAT1 overexpression, and miR-17 mimic eliminated the promotional effect of BLACAT1 overexpression (Fig. 4B) . Following si-BLACAT1 transfection, miR-17 expression in A549/DDP cells was significantly increased, and miR-17 inhibitor eliminated the promotional effect of si-BLACAT1 (Fig. 4C) . The ATG7 protein level in A549/DDP cells was downregulated following si-BLACAT1, and miR-17 inhibitor eliminated the inhibitory effect of si-BLACAT1 (Fig. 4D) .
BLACAT1 facilitates autophagy through miR-17.
To investigate whether BLACAT1 activated autophagy through miR-17, the LC3-I/LC3-II ratio and Beclin 1 expression were determined. It was identified that treatment with autophagy inhibitor 3-methyladenine (3-MA) suppressed autophagy of A549 cells. BLACAT1 overexpression promoted the conversion of LC3-I into LC3-II, and facilitated Beclin 1 expression in A549 cells, whereas miR-17 mimic eliminated the promotional effect of BLACAT1 overexpression (Fig. 5A) . Following treatment with the autophagy agonist rapamycin, autophagy of A549/DDP cells was promoted. si-BLACAT1 inhibited the conversion of LC3-I into LC3-II, and suppressed Beclin 1 expression in A549/DDP cells, whereas miR-17 inhibitor eliminated the inhibitory effect of si-BLACAT1 (Fig. 5B) . These results indicated that BLACAT1 upregulated autophagy-associated proteins to activate autophagy through inhibiting miR-17.
BLACAT1 promotes chemoresistance of NSCLC cells through miR-17.
The function of BLACAT1 in the chemoresistance of NSCLC cells was investigated further. Following stimulation with DDP, BLACAT1 overexpression promoted chemoresistance of A549 cells and increased MRP1 expression in A549 cells, and miR-17 mimic eliminated the promotional effect of BLACAT1 overexpression (Fig. 6A) . Following stimulation with DDP, si-BLACAT1 inhibited chemoresistance of A549/DDP cells and decreased MRP1 expression, and miR-17 inhibitor eliminated the inhibitory effect of si-BLACAT1 (Fig. 6B) .
BLACAT1 inhibition ameliorates chemoresistance of NSCLC in vivo. A549/DDP cells were transfected with lenti-si-control or lenti-si-BLACAT1, and the effect of BLACAT1 on chemoresistance in NSCLC in vivo was observed. Tumor volumes in mice of the lenti-si-BLACAT1 group were lower compared with those in the lenti-si-control group (Fig. 7A) . As presented in Fig. 7B , BLACAT1 inhibition suppressed BLACAT1 and ATG7 expression, and promoted miR-17 expression of tumor tissues in the xenograft mouse model. Furthermore, BLACAT1 inhibition suppressed conversion of LC3-I into LC3-II, and inhibited Beclin 1 and MRP1 expression (Fig. 7C) , which suggested that BLACAT1 inhibition ameliorated autophagy and chemoresistance in NSCLC.
Discussion
In the present study, it was identified that lncRNA BLACAT1, ATG7, MRP1 LC3-II/LC3-I and Beclin 1 were significantly upregulated in DDP-resistant NSCLC cells, whereas miR-17 was downregulated in DDP-resistant NSCLC cells. Inhibition of BLACAT1 significantly decreased the viability of A549/DDP and H1299/DDP cells following treatment with DDP. Furthermore, it was identified that BLACAT1 interacted with miR-17, and BLACAT1 negatively regulated miR-17. Inhibition of BLACAT1 decreased the LC3-II/LC3-I ratio and Beclin 1 expression, and decreased the viability of A549/DDP cells. In vivo experiments indicated that inhibition of BLACAT1 suppressed autophagy in NSCLC.
LncRNAs exert an important function in a variety of cancer types, and previous studies have identified Figure 5 . BLACAT1 facilitates autophagy through miR-17. (A) A549 cells were transfected with pcDNA, pcDNA-BLACAT1, pcDNA-BLACAT1+pre-NC and pcDNA-BLACAT1+miR-17 mimic groups. The autophagy inhibitor 3-methyladenine (1 mM) was used to treat A549 cells for 2 h. BLACAT1 overexpression promoted the conversion of LC3-I into LC3-II, and facilitated Beclin 1 expression, whereas miR-17 mimic eliminated the promotional effect of BLACAT1 overexpression. (B) A549/DDP cells were transfected with si-control, si-BLACAT1, si-BLACAT1+NC and si-BLACAT1+miR-17 inhibitor. The autophagy agonist rapamycin (100 nM) was used to treat A549/DDP cells for 4 h. si-BLACAT1 inhibited the conversion of LC3-I into LC3-II, and suppressed Beclin 1 expression, whereas miR-17 inhibitor eliminated the inhibitory effect of si-BLACAT1. BLACAT1, bladder cancer-associated transcript 1; miR, microRNA; LC3, light chain 3; si, short interfering RNA; NC, negative control; DDP, cisplatin. that lncRNAs regulate the chemoresistance of NSCLC cells (16, 23, 27) . lncRNA BLACAT1, originally called linc-UBC1, was first identified in bladder cancer in 2013, and was considered as a negative prognostic factor for metastasis to lymph nodes (28) . Later, it was identified to be abnormally expressed in colorectal cancer, NSCLC, cervical cancer, etc. (24, 29) . Previous research has identified that lncRNA BLACAT1 was increased in NSCLC tissues and cell lines, and inhibition of BLACAT1 suppressed NSCLC cell proliferation and migration (24) . lncRNA BLACAT1 is also involved in drug resistance of cancer (25) ; however, the underlying molecular mechanism of BLACAT1 in regulating the chemoresistance of NSCLC cells remains unclear. In the present study, it was identified that lncRNA BLACAT1 was upregulated in DDP-resistant NSCLC cells, which was consistent with results of previous research (24) .
A further aim of the present study was to identify the signaling pathway mediated by lncRNA BLACAT1 in regulating the chemoresistance of NSCLC cells. It was identified that miR-17 was downregulated in DDP-resistant NSCLC cells, which was consistent with results of a previous study (20) . Furthermore, miR-17 is involved in modulating the cell viability and chemoresistance in a number of types of cancer, such as pancreatic and breast cancer (30, 31) . According to the bioinformatics software, there were binding sites between BLACAT1 and miR-17. Therefore, lncRNA BLACAT1 may be involved in chemoresistance of NSCLC cells via miR-17. Using RIP and RNA pull-down assays, the interaction between BLACAT1 and miR-17 was confirmed. Following transfection with pcDNA-BLACAT1 or si-BLACAT1, miR-17 expression was markedly decreased in A549 cells or increased in A549/DDP cells, respectively, which indicated that BLACAT1 negatively regulated miR-17.
Research has focused on the function of autophagy in chemoresistance of cancer cells, but the function of autophagy in the response of cancer cells to chemoresistance is complex and remains unclear (32, 33) . ATG7, as an autophagy-associated protein, promoted autophagy and enhanced chemoresistance of cancer cells (14, 34) . On the basis of the negative regulation of miR-17 on ATG7 (21), we hypothesized that lncRNA BLACAT1 may promote autophagy thus to enhance chemoresistance of NSCLC cells via miR-17/ATG7. In the present study, it was identified that the protein level of ATG7 was upregulated in DDP-resistant NSCLC cells, and BLACAT1 positively regulated ATG7. Furthermore, si-BLACAT1 suppressed autophagy-associated protein and multidrug-resistance-associated protein expression in DDP-resistant NSCLC cells, which indicated that inhibition of BLACAT1 could suppress autophagy and chemoresistance of NSCLC cells.
In conclusion, lncRNA BLACAT1 was upregulated in DDP-resistant NSCLC cells, and promoted autophagy and chemoresistance of NSCLC cells. The interaction between BLACAT1 and miR-17 was investigated, and identified the effect of BLACAT1/miR-17/ATG7 pathway in chemoresistance of NSCLC cells, which provided potential targets for the treatment of NSCLC. 
